Comparative medicine, as Dr. Bradley has said, embraces the study of diseaseprocesses in all conditions and with the help of all available means. The physicist, the chemist, the biologist and the physiologist, with no thought of the ultimate application of their discoveries, are daily adding to the store of linked ascertained facts from which the practitioners of human and veterinary medicine take what they need in the exercise of their lawful occupations for the relief of suffering and the prevention of disease.
Our constitution, you will remember, provides that the offices of vice-presidents, council, and secretaries should be filled equally by practitioners of human and veterinary medicine and that the president be elected in rotation from these two branches of medical science. This somewhat rigid organization had as its object the bringing together, at a common centre of discussion, two groups of practitioners and investigators who previously had made few personal contacts.
Every one will agree that on this, the social side, success has justified the means, but after carefully studying the papers and discussions of the past ten years I cannot help wondering if we are yet realizing that integration of medicine, for which Sir Clifford Allbutt urged us to strive, in the opening address of our Section and for which Dr. Bradley subsequently, in 1927, pleaded so eloquently in his address, "What is Comparative Medicine ? "1 There is a tendency, in danger, I fear, of becoming stereotyped, to invite speakers to deal with the human or veterinary aspects of a subject, according as they are medical or veterinary graduates, and to subdivide comparative medicine into two water-tight compartments. This, I feel sure, is a retrograde tendency. We are perhaps liable to forget that the privileged position which the State confers upon us, either as medical or veterinary practitioners, is only in respect of clinical practice, and that it has not conferred upon us any monopoly in the field of research; although, indeed, wve are specially qualified to prosecute research successfully by the wide range of knowledge and the intensive training in minute observation with which our studies have equipped us.
In the study of comparative medicine it is our duty, as professional men, to keep a keen eye on those aspects which may assist in the practice of our professions, but we should not permit our attention to be wholly distracted from larger and more disinterested researches which reveal the great principles upon which the practice of the future depends. With the passage of years and the growing recognition of the fundamental importance of our subject, I hope the Section will see its way to enlarge I Proceedin. Having thus exercised the privilege to which custom entitles me of making some intimate remarks on the affairs of the Section I now turn to some general considerations concerning that branch of comparative medicine which deals with parasitic worms and is technically known as helminthology.
The subject has hitherto received little attention in this Section. By some it is still regarded as a narrow specialism, but there are many indications which point to a growing appreciation of its importance on the part of administrators and of the public. In recent years the sporting community in this country has financed special commissions to investigate " grouse " disease and " partridge " disease. In northern England a considerable fund has been collected for the study of parasitic diseases in sheep. Last A considerable number of these papers deal with clinical or pathological data, but a large proportion relating to morphology and bionomics are contributed by professional zoologists. This continued activity is a healthy sign, for in the past the solutions of many of the fundamental problems of helminth parasitism of man and the domesticated animals have been reached by zoologists, whose training in comparative anatomy has specially fitted them to undertake these studies. As Leuckart pointed out in 1861: -" The relations which obtain between parasites and their hosts are in all respects conditioned by their natural history; and without a detailed knowledge of the organization, the development, and the mode of life of the different species, it is impossible to determine the nature and extent of the pathological conditions to which they give rise, and to find means of protection against these unwelcome guests.
" Even small and apparently isolated facts become often of great significance in this connection, and hence the physician cannot afford to neglect matters which at first sight appear further removed from his department than from that of the zoologist. " But just as little is it permissible for the latter to forget that the knowledge of the life-history of animals, after which he strives, is to be obtained by the investigation, not only of their organization and development, but also of the position which each species occupies in the economy of nature."
The study of helminthology requires a knowledge not only of the structure and life history of the parasites, but it also necessarily entails a working familiarity with many different groups of the animal kingdom, members of wbich may act as primary or secondary intermediate hosts for the larval stages and as definitive and reservoir hosts for the adults. Even in the limited field of human helminthology these intermediate hosts belong to the varied groups of insecta, crustacea, mollusca and fishes. For the control of these human infections an acquaintance with their specific characters and bionomics is often essential.
Of the value of comparative zoology I may perhaps be allowed to quote some historical illustrations. Leuckart, professor of comparative anatomy in the University of Leipzig, observed that the embryo of the guinea-worm in man and that of the nematode Cucullanus elegans commonly present in the intestine of certain fresh-water fishes were identical in structure and possessed very peculiar characters. He showed that the Cucullanus embryo was swallowed by the cyclops and underwent its later development in its body cavity. On the basis of this striking comparison, Leuckart urged a young Russian naturalist Fedschenko, who was then proceeding to Turkestan, to attempt to infect cyclops with guinea-worm embryos. His experiments proved successful in incriminating cyclops as the intermediate host of the guinea-worm and are the basis of guinea-worm prevention to-day. The second illustration is taken from the life history of the digenetic trematodes. To-day we all know that the redia and cercaria are merely larval stages which occur between the miracidium and the adults in the life cycle of flukes. For many years, however, redia and cercaria were generic names for certain apparently unrelated asexual invertebrates. The redim were parasites of pond-snails and the cercariae were free swimming forms classed among the Infusoria. That the redia had any association with the miracidium which develops within the trematode egg was quite unsuspected until von Siebold, examining the eggs of a trematode from the duck, discovered that in this species the miracidium within the egg-shell enclosed another body which was startlingly like the parasites described by Bojanus in the liver of pond-snails. Earlier von Baer had observed that certain fully developed rediae similarly enclosed tailed bodies which escaped into water and swam about freely. These isolated observations were afterwards brought togetber by the Danish naturalist Steenstrup and are the fundamental data upon which our detailed knowledge concerning the life-histories of the trematodes of man and the domesticated animals is based.
In the search for intermediate hosts of the bilharzia worms of man I was able, by use of the comparative method, to reduce enormously the investigation of larval stages of trematodes found in naturally infected molluscs. A comparative study of the anatomy of the bilharzia worms with that of other distomes and amphistomes revealed the important fact that the pharynx constantly present in distomes and amphistomes was lacking in the schistosomes. An examination of the cercariae of known distomes and amphistomes then showed that where the pharynx was present in the adult it was already present in the cercaria. It followed therefore that, of the numerous cercarice found in naturally infected molluscs, all those having already developed a pharynx could be rejected and the investigation limited to those cercarit in which the pharynx was lacking. Following the discovery of apharyngeal cercariae, experimental work proved that the bilharzia worms did, in fact, belong to this small group.
The In plant parasitic nematodes the prevalence of biological strains or races has assumed considerable economic importance in relation to certain crops. In Heterodera schachtii, which causes widespread losses in potatoes and sugar-beet, and occurs on many other crops, there are several distinct races which cannot transfer from one type of host to the other. In his recent book on plant-parasitic nematodes Goodey says that the evidence points to the occurrence in nature of an unspecialized race of this species which is able to parasitize chenopodiaceous, cruciferous and gramineous plants and four well-defined specialized races, each adapted to a limited range of hosts. Thus the potato strain, which is so common in this country, is distinct from the strain on the sugar-beet which has caused great economic losses on the Continent but from which our own sugar-beet has fortunately hitherto escaped. This we may call the study of "normal parasitism " ; in contradistinction to the study of the causes and effects of excessive infestation and the injuries due to helminth migrations which may be termed "pathological parasitism." While those who wish to pursue this study of "normal parasitism" must accept the intellectual discipline of the zoologist, those who desire to study " pathological parasitism " must be prepared equally to submit to the intellectual discipline and training required of the clinician. For in the estimation of the effects of parasitism an intimate knowledge of the other diseases to which the host may be susceptible is requisite.
Helminth parasites, as is well known, do not give rise to successive generations within the same host. Their progeny only become ineffective after they have attained the exterior by one route or another. Under natural conditions this infective material is so widely dispersed and encounters such varied and unfavourable conditions that few succeed in reaching an appropriate host. To meet these hazards the helminths have acquired the capacity to produce vast numbers of eggs and embryos. This fact and the tendency of wild animals to segregate for the purpose of protection or reproduction, or to attain suitable food and water, has led to the occurrence of hyper-parasitism even in wild animals living in open range. Thus the rhinoceros, the zebra and the elephant in tropical Africa to-day are living helminthological zoos.
The protection afforded to game such as grouse and partridge, by the destruction of vermin and the imposition of closed seasons for breeding, leads to a great increase in numbers, a corresponding increase in the contamination of moors and fields with infected fmces and ultimately to intense helminth infestation, although their freedom to range has not been restricted.
The building of a primitive domicile, even of such a temporary cbaracter as a bird's nest, tends to form a focus for helminth infection, for Morgan has recently shown that in young starlings which had not yet left their nest, conditions of intense and multiple infestation prevailed.
When man ceased to be nomadic and became a domiciliary animal he also created more favourable conditions for the successful development not only of his own helminth parasites but also those of his dogs and his stock. It is a significant fact that man owes more to his associations with these animals than to his supposed primate ancestry for the helminth parasites he harbours. For these, with few exceptions, are identical with or closely related to species which occur in these domesticated animals. As might be expected knowledge acquired by a comparative
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Section of Comparative Medicine study of the parasites in this little community has been of the greatest service to each, both as regards their prevention and treatment and the understanding of their pathology.
With increase in numbers and segregation, the passage from normal to excessive parasitism tends to follow directly whenever climatic changes and other circumstances favour this attainment of the infective stage by the parasite, and indirectly where conditions are favourable to any increase and dispersal of intermediate hosts.
The conditions which ensure larval development are optimal moisture, temperature and soil aeration. These of course vary for different parasites. Some infective stages are immediately killed by drying: others can stand complete desiccation for weeks. The nature of the soil may hiave a very pronounced influence on the survival of helminth larve, its physical condition beinig perhaps more important than its chemical composition. Humus, which retains moisture and is of open texture, provides a much more suitable medium for nematode larva3 than heavy clay soil. These soil conditions operate equally in the spread of helminth infection in plants and animals.
Numerous cases could be cited of the effect of an increase in numbers of the intermediate hosts. In Egypt the change over from the basin type of irrigation to perennial irrigation resulted in an enormous increase in the molluscs which spread bilharzia disease and a leap from ten to ninety per cent. in the infection of the population. In Australia, although the cattle there live under open range conditions, worm nodule has in recent times become an important economic problem, yet it is apparently of little consequence in Malaya whence it was probably introduced. Doubtless this remarkable spread of Onchocerciasis is associated with conditions exceptionally favourable to the as yet undetermined host.
Although we know that many hosts can harbour considerable numbers of parasites without showing symptoms of disease, we still lack, unfortunately, definite information as to the number of parasites which a healthy animal can maintain at any one time without the biological equilibrium between host and parasite being disturbed or regarding the normal life-span even of the commonest and best-known forms.
Pathological parasitism develops when the susceptible animal incurs such a massive infection that the normal protective mechanism, to which I have already referred, fails. Such failure may be due to other intercurrent infections or it may follow from a deficient diet. The exact nature of the dietetic insufficiencies has been the subject of recent research by Ackert in America and Miss Clapham in this country. Foster and Cort have shown that dogs which had become resistant to Ancylostoma caninum after repeated infection developed severe hookworm disease when placed on an inadequate diet and that a return to an adequate diet led to a loss of worms and their recovery from the disease symptoms. Closely allied hookworm species differ in pathogenicity. It is generally recognized that Ancylostoma duodenale is a more severe infection than Necator americanus. Some recent work in my own laboratory suggests that even within the species there may be biological strains of very different pathogenicity.
But in addition to these general reactions of the host to helminth invasion there are a number of other localized injuries which may arise from individual helminths, just as in our present-day community, which has now adapted itself remarkably to conditions of modern transport, severe and even fatal accidents may arise alike on the highways and unfrequented by-paths from a variety of unforeseen circumstances. Adult helminths, owing to their strength frequently force themselves into ducts and natural channels of the body, and by their occlusion cause severe damage. They may pierce ulcerated surfaces in the bowel with fatal results. The growth pressure of individual specimens, as in cysticerci in the brain and hydatid in the liver, may cause severe and permanent disturbance of function.
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The normal migrations of larva and of young adults through the organs of the host en route to their final habitat in the body, may cause severe hoemorrhage and destruction of tissue, as in the wandering of the immature liver flukes through the substance of the liver before they enter the bile-ducts, or of the Cysticercus tenuicollis from the liver to the mesentery. Severe local lesions may also arise from the abnormal wanderings of parasites which, having entered the wrong hosts, manage to survive. Numerous instances of these have come under the notice of the medical helminthologist. Fasciola hepattica may form subcutaneous abscesses. Cutaneous nodules not infrequent in man in the Near East may contain immature specimens of the intestinal nematode Gnathostomca spinigerum which lives normally in the intestinal wall of carnivores. Lesions of the skin and of the internal organs result from the unnatural invasion of man by the plerocercoid larva of Dibothriocephalus mrnsoni, while single infective larvae of Ancylostomca ceylanicum of the dog and cat entering the human skin cause creeping eruptions of prolonged duration, and the cercarihe of certain avian trematodes allied to the bilharzia worms have recently been shown to be the cause of intense discomfort to bathers in some of our public parks. t Much remains to be accomplished in the realms of both normal and pathological parasitism, but there has now been accumulated a very considerable body of exact helminthological data which ought to be applied in the field. This transition from the laboratory to the field is always a difficult step, and the student of applied helminthology must not leave entirely to others the practical application of his work until he feels assured that his results are being really effectively used. "Some Observations on Two West Indian Parasites of Man" By J. J. C. BUCKLEY.
THE nematode genus Syngamus, whose name signifies the fact that the male and female worms are in permanent copula, is represented most familiarly by the species S. trachea, which causes "gapes" in poultry and occurs also in wild birds.
Until recent years records of the occurrence of Syngamus in mammals have been somewhat scanty. Species of this genus, however, are now known to infest the respiratory system of a variety of mammals. In domesticated forms, cattle, goats, sheep, cats, dogs and horses are hosts, and amongst wild animals, species have been recorded in the puma, deer, tiger, hippopotamus and elephant.
The first record of its occurrence as a parasite in man was made in 1913 when a single pair of worms, coughed up by a woman in the West Indies, was sent to Professor Leiper for identification. It was described by him and at the same time he stated that this case probably should be regarded as a purely accidental infection of man by a parasite common in some domesticated animal.
Although apparently of little clinical importance and of rare occurrence in man, the source of this infection is of considerable interest, and in the West Indies last year I was able to obtain evidence which bears out Professor Leiper's theory as to the true source of the infection. While I was examining the nasal cavities of sheep and cats in Trinidad, two species of Syngamus were found, which have hitherto been unrecorded from the West Indies. The species from the sheep was subsequently found to be harboured also by cattle and goats, and was identified as S. nasicola Linstow, 1899. The morphological resemblance between this species and S. kingi is so well marked as to leave little doubt as to their identity, and sheep, goats and cattle are thus incriminated as hosts of this potential human parasite. As to the mode of infection in this human case, little can be said. The life-cycle of none of the syngamids of mammals is known and little appears to have been attempted in this direction. In the case of S. trachea in poultry, the mode of
